, the most prominent appearing Summary to extend from dense accumulations of cadherin ( Figure  1D ). F-actin also stained as bands, coinciding with Cadherin cell adhesion molecules are major determi-E-cadherin ( Figure 1C ), at the leading edges of cadherinnants of tissue patterning which function in cooperabased lamellipodia ( Figure 1D (Figures 2A and 2C) clearly concenAn Assay to Isolate Cadherin-Specific Events trated with cellular E-cadherin ( Figure 2B ) at the leading in Nascent Adhesive Contacts edges of cadherin-based lamellipodia as well as in the To identify cadherin-specific adhesive events, we uticytoplasm. Interestingly, we were unable to define any lized planar substrata coated with a purified recombiclear or consistent region of separation between GFPnant adhesive ligand consisting of the complete ectodoArp3 and E-cadherin, even at the very distal leading main of human E-cadherin fused to the Fc-region of edges. Figure 2D ). Together these coated with hE/Fc supported robust, E-cadherin-spefindings indicated that cadherin-based lamellipodia were sites of dynamic actin assembly. We then used an antibody against the p34Arc subunit 3 Correspondence: a.yap@mailbox.uq.edu.au
based lamellipodia (Figures 2E and 2F ). To assess whether this reflected a biochemical interaction be-GFP-Arp3 immunoprecipitates from transiently transtween E-cadherin and the Arp2/3 complex, E-cadherin fected hECHO cells adherent to hE/Fc ( Figure 3B ). Simiimmunoprecipitates from hE-CHOs plated on hE/Fc larly, E-cadherin immunoprecipitates contained both were probed for p34Arc ( Figure 3A) . We found that GFP-Arp3 and p34Arc. Therefore, exogenous GFP-Arp3 p34Arc consistently coimmunoprecipitated with E-cadcould interact with E-cadherin as well as with the endogherin as cells attached to hE/Fc. Additionally, E-cadherin enous Arp2/3 complex. Furthermore, the interaction bewas detected in p34Arc immunoprecipitates from hEtween E-cadherin and p34Arc persisted when cells were CHO cells plated on hE/Fc (Supplementary Material).
treated with cytochalasin D to depolymerize F-actin p34Arc did not, however, coimmunoprecipitate with (1 M; Figure 3C ). Thus, the observed association be-E-cadherin when cells were plated onto PLL ( Figure 3A) , tween E-cadherin and the Arp2/3 complex did not indicating that the association between E-cadherin and merely reflect crosslinking of cadherin and Arp2/3 comp34Arc depended on homophilic cadherin ligation. The plexes that were independently bound to actin filaments. fraction of total cellular p34Arc which coimmunoprecipiTaken together, these findings indicate that presentated with E-cadherin was small but consistent, in keeptation of E-cadherin is intimately linked to actin polying with the restricted overlap in localization of these merization as a very early event in adhesive contact proteins to nascent contacts at leading edges (Figures formation. Since the leading edges of cadherin-based 2E and 2F). Interestingly, some p34Arc coimmunoprecilamellipodia represent sites of nascent adhesive conpitated with E-cadherin even in freshly isolated cells; tact, this strongly suggests that actin polymerization at this may reflect residual ligation-dependent complexes newly forming contacts is necessary for the expansion that remained after isolation but did not persist on PLL. of adhesive contacts. Clearly then, formation and preservation of the E-cadherin-p34Arc interaction depended on cadherin ligation.
E-Cadherin Ligation Marks Sites that Direct Actin To further substantiate the biochemical interaction
Assembly at the Cell Surface between E-cadherin and the Arp2/3 complex, both
We then wondered whether the intimate spatial association between E-cadherin and actin assembly at leading E-cadherin and endogenous p34Arc were detected in 
. E-Cadherin Ligation Can Direct Sites of Actin Assembly were immunoprecipitated with E-cadherin antibodies (Cadherin IP) at the Cell Surface or naive mouse (Mφ) antibodies, then Western blotted with whole-(A) Binding of latex beads coated with hE/Fc to the free surfaces cell lysates (WCL) for cellular E-cadherin or p34Arc. A representative of hE-CHO cells plated on glass recruits GFP-Arp 3 (A), cellular experiment is shown accompanied by quantitation of the fraction E-cadherin (AЈ), and reorganizes F-actin filaments, especially around (%) of total cellular p34Arc detected in the immunoprecipitates densely packed beads (AЈЈ). (means Ϯ SD; n ϭ 3). Equal loading was confirmed by immunoblot-(B) Concanavalin

Conclusions
It is increasingly evident that dynamic cell-cell contacts entail a complex interaction between cadherins and acedges might reflect an ability of cadherin ligation to control where actin assembly occurred at the cell surtin. Our findings identify two important novel aspects to this interaction. First, rather than passively responding face. To test this hypothesis, we sought a more direct way of presenting a spatially defined cadherin adhesive to changes in the cytoskeleton, E-cadherin adhesion can, in fact, regulate the cytoskeleton by marking sites cue to the cells, in contrast to the non-patterned planar substrata we used for adhesion assays. Therefore, hEfor actin assembly to occur at the cell surface. In the context of our planar adhesion assay, we suggest that CHO cells transiently expressing GFP-Arp3 were grown on conventional glass coverslips, and hE/Fc-coated lasuch cadherin-directed actin assembly manifests in the formation of broad lamellipodia. Equivalent processes tex beads were allowed to attach to the dorsal surfaces of the cells. GFP-Arp3 rapidly accumulated at the sites in native cell-cell contacts may include the rapid actin reorganization that occurs when migrating cells first of bead attachment (Figure 4A) , where the previously diffusely distributed cellular E-cadherin also became touch one another [17] and the extension of cell surfaces over one another seen in compaction and in convergentconcentrated ( Figure 4AЈ ). Actin filaments also reorganized, forming rings around isolated beads and more extension morphogenetic movements [2, 4, 18]. Indeed, cadherin-directed actin assembly provides an attractive extensive bundles around closely packed groups of beads ( Figure 4AЈЈ ). In contrast, neither concanavalin mechanism for cells to move upon one another, as exemplified by DE-cadherin-dependent border cell migra-A-coated beads (Figures 4B and 4BЈ) nor BSA-coated beads (data not shown) recruited GFP-Arp3. While tion in the Drosophila egg chamber [19] . Second, this instructive influence involves a physical association bebeads coated with E-cadherin antibodies can also accu-
